MEMOIRS    ON   THE
Although hot air had been passed through the plug for half an hour before the readings in the preceding table were obtained, it is probable that the numbers 1.444 and 1.399, representing the cooling effect of atmospheric air, are not so accurate as the value 1°.050. Taking this latter figure for the effect of an excess of pressure of 89.618—14.68 = 74.938 Ibs., we find a considerable decrease of cooling effect owing to elevation of temperature, for that pressure, at the low temperatures previously employed, is able to produce a cooling effect of 1°.309.
In order to obtain the effect of carbonic acid unmixed with atmospheric air, we shall, in accordance with the principle already adhered to, consider the thermal capacities of the gases to be equal for equal volumes. Then the cooling effect of the pure gas
3.472x100-1.052x4.49
-—-......   ----------------------------------------- uro   .OoD.
95.51
Collecting these results we have :
Temperature of Bath	Excess of Pressure	Cooling Effect	Cooling Effect Reduced to 100 Lbs. Pressure	Theoretical Cooling Effect for 100 Lbs. Pressure
12.844 19.077 91.516	60.601 87.248 74.938	5 049 2.938 3.586	8.33 7.89 4.78	8.27 8.07 4.96
NOTE.—The numbers shown in the last column of the table are calculated by the general expression given in our former paper (Phil Trans., July, 1858) for the cooling effect, from an empirical formula for the pressure of carbonic acid, recently communicated by Mr. Kankine in a letter from which the following is extracted. [Letter omitted.]
The interpretation given above for the experimental results on mixtures of carbonic acid and air depends on the assumption (rendered probable as a very close approximation to the truth by Dalton's law) that in a mixture each gas retains all its physical properties unchanged by the presence of the other. This assumption, however, may be only approximately true, perhaps similar in accuracy to Boyle's and Gay-LussacJs laws of compression and expansion by heat; and the theory of gases would be very much advanced by accurate comparative experiments on all the physical properties of mixtures and of their
54ts on air, tho cooling effect in an export-ute and a half ; the means of which observations are recorded in the columns of the tables. In some instances the air, previous to passing into the pump, was transmitted through a cylinder which had been filled with quick-lime. But since by previous use its power of absorbing water had been considor-
